Objective: Cervical examination is relatively contraindicated in women with preterm premature rupture of membranes (PPROM), limiting our ability to determine the onset of labor by traditional definition (contractions with cervical change). We sought to determine whether two maternal requests for analgesia within 3 h predicted delivery within 24 h to allow appropriate epidural placement.
Introduction
'Labor results in severe pain for many women. There is no other circumstance in which it is considered acceptable for a person to experience untreated severe pain, amenable to safe intervention, while under a physician's care.' 1 This statement from the 2002 American College of Obstetricians and Gynecologists Practice Bulletin on Obstetric Analgesia and Anesthesia charges obstetricians to offer effective pain management to the parturient at her request. 1, 2 Although other methods of analgesia exist, epidural anesthesia has become the most common form of analgesia, being used in over 60% of parturients, providing more effective pain management than intravenous opioids. 3 Initiation of epidural anesthesia is generally contingent on making the diagnosis of labor, which requires demonstrable cervical change. Admittedly, 'determining when a woman is in laborycan be difficult,' especially in the latent phase of labor. 4 Women who have preterm premature rupture of membranes (PPROM) usually do not undergo digital cervical examination because of concerns for introducing an intraamniotic infection and the potential shortening of the latency period. 5 Thus, the diagnosis of labor in women with PPROM is contingent on cervical change as documented by serial sterile speculum examination and clinical intuition. The reasonable standard for evaluation of labor at term in our institution is uterine contractions every 3 to 5 min. Anecdotally, we have witnessed many women with PPROM complain of painful regular uterine contractions, but initially make no demonstrable cervical change on sterile speculum examination. The women are then denied an epidural, if requested for pain management, on the grounds that they were not in labor. Subsequent complaints of persistent contractions and requests for pain medication often resulted in another sterile speculum examination with little obvious cervical change, but in the ensuing hours, the patient will complain of rapidly intensifying contractions, often followed by a precipitous, unmedicated delivery. We sought to determine whether a woman's request for pain medication for regular, painful uterine contractions (every 3 to 5 min) could accurately predict onset of labor and subsequent delivery within 24 h instead of the current standard of waiting for demonstrable cervical change. Moreover, we sought to understand the impact of this finding on whether a woman receives epidural analgesia as compared with term parturients.
Methods
Before initiating this study, institutional review board permission was obtained. Using electronic and paper records of all admissions to Christiana Care Health Systems, we identified women admitted with confirmed PPROM from January 2004 through June of 2005.
For the purpose of analysis, women with rupture of membranes from 24 0/7 weeks gestation through 33 6/7 weeks gestation were categorized as PPROM (<34) and those with rupture of membranes 34 weeks gestation or later to have premature rupture of membranes (PROM) (X34). These parameters were selected to reflect our institution's practice of expectant management for women with PPROM (intravenous antibiotics, glucocorticoids, and in-house observation), and for active management and/or no inhibition of labor for women X34 weeks gestation with PROM, as women with PROM X34 weeks gestation would be offered the same pain management options as a woman at term in labor or presenting for induction of labor. Women who had cesarean delivery for fetal indications without labor, fetal demise, multiple gestation, or receiving active management of labor for other reasons were excluded.
Our hypothesis was that all women with PPROM who requested pain management for regular, painful uterine contractions twice within 3 h would then deliver within a 24-h period. Our primary outcome was the percentage of women with PPROM who delivered within 24 h from the onset of labor, which we defined as the second time a patient was evaluated and/or medicated within a 3 h period for regular, painful uterine contractions. For the purposes of consistency, all maternal records were reviewed by the same reviewer (MLC) to determine onset of labor based on this definition. The charts were reviewed for both physician and nurses' notes documenting patient complaints of regular, painful contractions, time of examination, and results of the sterile speculum examination, as well as medication records for time of IV analgesia (if administered) and anesthesia records for time of epidural analgesia if instituted. Both first complaint until delivery and second complaint until delivery were recorded (in minutes). Our secondary outcome was to compare the different rates of epidural analgesia between women with PPROM and PROM. Other demographics collected included ethnicity, age, gravida, para, medications, past obstetric history significant for preterm labor or PPROM, tobacco, alcohol or illicit drug use, gestational age at rupture, gestational age at delivery, how many times the patient was seen and/or given IV analgesia, number of times IV analgesia was administered, whether or not they received epidural analgesia, cervical dilatation at receipt of epidural analgesia, delivery mode, and neonatal Apgar scores.
Categorical variables were evaluated using a w 2 test or Fisher's exact test when appropriate. Continuous variables were analyzed using a Student's t-test with unequal variance. All statistical analysis was performed using STATA version 7.0 (Stata Corporation, College Station, Texas, USA) on a Pentium-based computer, and we used generalized linear modeling for the time of labor and other variables.
Results
From January 2004 through June 2005, 115 women with PPROM were identified. We excluded those who had a cesarean delivery for fetal indications without labor, those admitted already in active labor, and those with multiple gestation, resulting in a final sample size of 62 women with PPROM ( Figure 1 ). Maternal demographics are presented in Table 1 . Median gestation at At first, looking at the length of labor for women with PPROM, from the first call for evaluation of painful contractions to delivery, median length of time was 444 min (7.4 h), with 75% delivering within 24 h. From the second call for evaluation of painful contractions to delivery (labor by our definition), median length of labor was only 170 min (2.83 h), with 63% delivering within 24 h ( Table 2) . If those women who had a precipitous labor and insufficient time to make a second request were included, 86% of women delivered within 24 h. Ninety-eight percent of women with PPROM delivered by 48 h from their second request for analgesia, as one woman delivered 3066 min (51 h) after her second request (Table 2; Figure 2 ). There was no significant difference between the groups who delivered in <24 h from the second request for medication when comparing parity, age, gestation, or ethnicity (Table 3) .
From January 2004 through June 2005, we also identified 1608 women with PROM. Women with PPROM had an epidural rate of 42%; in contrast, women with PROM had an epidural rate of 79% (P-value <0.001). Our institutional epidural rate for all parturients is currently 85%; therefore, women with PPROM are receiving epidural analgesia at a significantly lower rate than other parturients.
Discussion
According to the American College of Obstetricians and Gynecologists Practice Bulletin on Obstetric Analgesia and Anesthesia, ' In the absence of a medical contraindication, maternal request is a sufficient medical indication for pain relief during labor,' 1 and epidural analgesia is considered a safe and effective method for parturients. 3 Pates, McIntire, and Leveno found that among term women who reported 12 contractions in 1 h, 76% were admitted in labor within the subsequent 24 h and concluded that 'Twelve contractions or more per hour at term is a meaningful signal that true labor has either begun or is imminent.' 6 When women with PPROM complain of regular painful contractions (every 3 to 5 min), the onset of labor is routinely determined by sterile speculum examination, owing to the concern that digital cervical examination may introduce infection and shorten latency. 7 On the basis of our observations of women with PPROM, we noted that although many women might request pain medication as an isolated incident, 63% of women who then asked again for pain medication for contractions within 2 to 3 h progressed to delivery within a 24 h period (Figure 2) . We also collected data on duration from the first request for pain medication to delivery as well, since some women had labors of short duration and did not have the opportunity to request/receive pain medication twice. When these women were included, 86% of women delivered within 24 h. Ninety eight percent of women with PPROM delivered within 48 h of their second request for analgesia, confirming our hypothesis that regular, painful contractions (3 to 5 min apart), which resulted in repeated requests for analgesia, can signal onset of labor.
In our study, a significantly lower percentage of women with PPROM received an epidural for pain management in labor than women with PROM (42 vs 79%). As the average rate of epidural anesthesia for parturients in our institution is 85%, these figures suggest that women with PPROM in our center are not receiving the same standard of care as a term parturient, and may endure compulsory natural childbirth whether this was their desire or not. Furthermore, it seems unlikely that the women with PPROM, representing a fairly diverse group of women, would have different childbirth pain management plans from the average term parturient. We believe that this marked difference represents our inability to accurately assess labor in women with PPROM solely based on a sterile speculum examination and clinical intuition, which results in our not routinely offering epidural analgesia to this group of women. For many years, standard practice has been to withhold an epidural until the parturient had clearly established labor or achieved a cervical examination of at least 4 cm for fear that labor would arrest, necessitating augmentation. [8] [9] [10] Research has disproved this, 11, 12 and most physicians would not refuse an epidural anesthesia request from a term laboring woman or a woman receiving induction/augmentation of labor for PROM, yet women with PPROM have had epidural anesthesia withheld because of a belief that they were not really in labor, having made little or no documentable cervical change by sterile speculum examination despite regular, painful uterine contractions. Women who have chosen epidural analgesia also tend to be women with a slower labor course and more painful labors than those who have chosen other methods of pain control for labor. 3 A further concern might be if the woman remained undelivered for a prolonged period of time with an epidural in place, she would be at increased risk for infection, but the evidence linking epidural analgesia with maternal or neonatal infection is unclear, 3 and there is an extremely low rate of infection for epidurals left in place for up to 4 days. 13, 14 In addition, by appropriately offering epidural analgesia to women with PPROM on their second analgesia request in a 3-h period of time, we would also potentially avoid the negative effects of parenteral opioids on the neonate, 15 compounding the risks for the premature infant at birth.
Our study shows that from the time a woman with PPROM experiences regular, painful uterine contractions, sufficient to cause her to request pain medication, she is indeed in labor. Moreover, after a second request for pain medication for contractions, 63% delivered within 24 h. By adding in the number of women who delivered precipitously, not having the opportunity to make a second request for analgesia, the total women delivered within 24 h rises to 86%, reasonably comparable with length of labor for term parturients. [16] [17] [18] It must be noted that it is difficult to compare an average length of labor in the PPROM population to term parturients, as most literature assessing the labor curve looks only at the rate of cervical change from 2 to 4 through 10 cm. [18] [19] [20] The limitations of this study must be acknowledged. First, this is a retrospective review. Second, there is no indication in the notes whether each patient specifically desired an epidural when the woman asked for pain medication for the contractions. Third, the necessity of labor augmentation was not part of the data collection. Last, our sample consisted of women from one hospital; thus our findings may not be generalized to other populations or other facilities. The next step would be to perform a prospective observational study in which uncomfortable women with PPROM are offered epidural anesthesia on request, then documenting length of time until delivery, number requiring augmentation, and number who ultimately had the epidural removed because of lack of progress as well as the rate of chorioamnionitis, epidural, and neonatal infections.
Despite these limitations, our data was able to show an alternative method to determine probable onset of labor in a population when traditional digital cervical examination is discouraged to potentially decrease the risk of infection. Onset of painful contractions every 3 to 5 min, which last >3 h in women with PPROM indicates that they should be offered labor analgesia, including epidural analgesia, as would be offered to any term parturient, as they are highly likely to deliver within the ensuing 24 h. Future research should focus on the effects of epidural analgesia on the necessity of labor augmentation in women with PPROM.
